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^t^WS] &^o)) <#o]4- f^ofl ^ ig- ^ oli, ^ g:- o>^ 0 ] 

^ ^l^r -B-^tb Hltf^f ^71^-O.S^ ^i^=.ti_o] Li) 7 }-B)ti 

H o v ^°fl 7)^2) XSel^ziefls] wj-q o.^ i^-^tlr *fl^ 7l*fl ^°fl E^q-j^ tj. sflB]^- 

[Afield] 
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^lS^^ {METHOD FOR FORMING A PATTERNED FILM AND A POLYMERIC COMPLEX OF SURFACE-MODIFIED 
CARBON NANOTUBES HAVING POLYMER I Z ABLE MOIETY} 

^]_°^. ^-S^^-^^-^SdPN: Interpenetrating Polymer Network)* &±.^\-h^WM. JL^r 

<2> ^M-^y.^ 1991\i 31*1-^*1 3^ rf^-oi <^ nflol^ tfl^s] ol^u>(iiji ma ) «Va> 7 ]- 

^]^^r l~20iim7> ^^°lch ^-<£-& ^afl^ol =-^-s}<^ -^-^ji 3iJ^-*V ^-z|<§ ^ 

4 ^^^r-^-a- trtf. °1 &i *r ^r<3#°l M^S^S #7]^ ig^i-fi^ til- ^*>7l nfl§- 
#°ltr *1^°IH 3.^3^ ^^-o) oj-f-o^jv ^ 7 )^ s.^o. ^i^o) ^ 
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n^^l Phys.Rev. B46, 1804 (1992) Phys. Rev. Lett . , 68, 1579 (1992H1 J±oL5|£cJ-. a, 

A >^o] -^30^. ^uf^tLo) s - 7ll:^(chirality)-i- 7}^- 

A ^-g-*Ml °>M^ «}5L*ll^ allele (barrier)* ^-4*fl°> afleH^ 

371^ ^s.ofl ucfel , -^a^ ^s.o] 7 >^> 4^- ^-f leV£ 7>^*1 

91^-. ^M-ic^-w.^ oj^sj ^*v^ s}-*}-^ tr^^o) i^q.^ tiVjE*]]^ £ 

^l^*]-, H^^l^Ei, ^u]^ T^fl ^ ^S.*] if^\+ ^oIji, uf^3.7lSl yy^r 

-f (Zhongfan Liu) ^1 ^stf ^ $H >^q-;^J= t3_o) %o_5L ^l^H wflle}^ ^ oj 

iJi^ til- ^aa/^f///- (2000) 16:3569). zl <q , e|^zz.2fl3]!- oi-g-srKr 7l^s^ ej- 
°l^(Rice) cfl*)-^ ^#el(Smalley) 7 l^r $H e eM]^^ 7>7]s^^>^ 

(Self Assembled Monolayer)-^ ^j^ld ^, (e-beam)^: BflE-]^^ z$-s\jl H 

sfl€°fl ^7l# cf-§-, cf^l o^HI Ej-^q^jd^ ^^i^i ^7} $XAiChemical 

Physics Letters (1999) 303:125). ZLE^M-, <>1 eRl ^efl^ 7 l^oflA^ 7}7l^£-7}#(Seli 
Assembled Monolayer)©] ^^^^ ^sHl ot^q.^ ^-^)]7> ^^sflojit *]*}5qc>| ^(-cf. 

io~ioo wt*s ji^-7>^ ^-fh^ii- 7]^o] oj-^t} 
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%°-3. g-JlQ efl7> SX^iAdv. Mater. (1999) 11:937). n^uf- Jl^>fif ^^r^ tL^] 

A>-g-«l]o> ^ §-^ 7 > °XSLV), ofl^-Al ^1^- e4-^M-^J±^ Tjl^^^-^ o. ^a}7}7] 

^*fl tA^^-MI: a}-^ ofl 7 > JiJlsH Sl4(C»ero. Jfcrter. (2000) 12:1049). 



<5> ^7lSl- ^ ^2fl7l^^ «fl^*>7l ^-Al ^7l HL^r 

^(surface-modified) ^M-t^-J^ #*fl ^TgyvnKg. ^*fl ^ 

<7> (a) *>7l 1^ ^-Al^7|S Hj-^M-^y. SJ/3Efe s>7l 2-7 # 

7]t^^2}- ^ 0.71-g-nfloH ^-AVAl^ *fl2:*Hr ^Tfl : 
<8> [3*«H 1] 



<9> 



— 0-H 2 C— HC-CH 2 



<io> [sj-*^ 2] 
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<n> 



<12> a o v 7 ] jr^Al 2 oflAi ( 1-15^ 5£^- ^ M^)7l; 

<13> i [^*\ 3] 



<14> 



— O 




<15> [sK 1 -^] 4] 



<16> 




<17> 5] 



<18> 




<19> [S}-*^ 6] 



<20> 




<21> [3**H 7 ] 
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<22> 




<24> (c) ^"71 ^S.-g- i£4A Hf ^ uv ^-ofl i^-A]^ ^^g-Jfofl^ 

<25> (d) #71 ^#2} £J .§..§. -fr7l ^Aj-<2>_0 S ^"71 >j)7l*> 



<27> ( a ) sr>7l Sj-^O !cq ^A^lS S^^r^^ ^M-t^Ji */5E^r S}-*^ 2~7# 

o]^ ^M-o^ oj-§|.oi ce|oi = 7lS S^^s} i^ oi^vo] <*;g5Hl2J- -B-71 

-g-»lHl £r^l^ 3.^<™-§r ^Tfl: 

<28> [2}-*H=] 1] 

<29> 

— 0-H 2 C— HC-CH 2 

<30> [s]-*}-^] 2 ] 
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<31> 



<33> [2}-^ 3] 



<34> 




<35> [3*-«H 4 ] 



<36> 




<37> [3\-^*\ 5] 



<38> 




<39> [3j-*H 6] 



<40> 




<4i> 7] 
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<42> 




<43> (b) ^7} 3-^<*\^b 7l7HS] STgofl £i5T>JI <*^SH^ ^ul^tL JL^x} 



^ ^ 3-8-1 

<44> M. ^-t^^s-o. ojo]^ ^ofl %Vc^^V ^ ol^ ^A]^7l SE^r ^>ol=e}-ol^7ll- eJ-^u)- 

ic^^ £<yf\2.5.*| , ^^-SXKPhotoacid generator) %^7)^;^^i 

(Photobase generator)^ ^*fl *H1 UV 2:A}-ofl o}sfl ^7] ^--g-7l <£ol£- f^-g- *tr ?r 

^-w. ^l^^l^ ^?j^^2t ^*Rr31 ^-g; ^oV^> 

31 slSS^. 

<45> o]*\. t -& ^^l-g Iti^^tioll cfl^M ^-Cf ^oMl*l ^^*rCf. 

<46> ^-^oflA^ .-^-A]^-7l"S} S>7l S^Al 12] ^ 2]--g-7ll- ^nl^l-Cf: 

<47> [j^VAl !] 

— 0-H 2 C— HC-CH 2 
0 
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<49> 2] 

o r r o 

<50> Aj- 7l ^*VA1 2 6flA-l, 1~15^ #3, -g-*l ^ SE^r ^^M; 





<53> 5] 




<54> [S}-*VA1 6 ] 
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<55> [sj-tj-^i 7] 
— o 




^7]-: 2004/3/4 



^ ^3H1 ^*1=]<H SZ^, °H <i» cf^-jz]. ^-oi ^ 

^7>^s>cf. ^-Ai, ^^:%^]:=7:3(v/v)^l -g-<*l°l ^tJ Tflo] &\<>\]x\ 

24*1 # -^o> ^Al^lcf. o] -g-^ 0.2 /an t-B^K^HH 0^*1 jS^ ^ o^^-g- 

a] ^AVofl ^- 7 > 90°C^^i 45*1 ?> ^-o> ^AlfJ rf^- t ot i 2> 000rpirHH ^ -g-Bl ^ 

(Dimethyl formamide, DMFHl ^1*1^1 ^, t}*l 0.1 /an # s^V Ji e c£\s\.^}c^ 
Hi 3711- jg^^vvV^. Aj^sjj 

°1°H, 4^ ^-i: 7^ ^- A] 54-71 tf*M 2= = 71 3. 5.^^^ 

fMn-Hc^-tt.7> ^^^nf. ^71 , 7>=^5l-sl DMF, 4-^1^*1 -4-^1^-2-^1 

El-fe(4-Hydroxy-4-methyl-2-pentanone) , °fl li 1H1 31 s. (Ethylene glycol 

monoethyl ether) 9? 2-^*1 °fl ^^-Methoxyethanol ) ^ -fr^-g-Bflofl ^7>sr>zi 
^^4*i2l(ultrasonicationHl 3]^ ^M-i^f-w. ^^1- ^-^^Tjcf . zif} cf-g-, ^> 

A 1^7l SE^ «ls>ol^5l-ol^7l^ ^oj-i- -g-ol^Tfl Sf7l ^O^S. EjiM-^^-ti. S^°ll & 
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1- ^7>*H 60-80 °C°1H 20-30^1 ^> %-^} jnaV*)-t]-. al-g- «h§-^-§-^: ^ THF5. 

^ ^ v #^ 30-60ARV ^ HV-g-A]^ slX\&7]7\ g_T£o\) H<g^ <2 

tIM-, hl^ oi<aj. ^ ^ l^^l ^l^Ai7li- 7Mi £>^r r-HiHj^Efls -fr^l^r 

£-§-*l ^ ^^^ofliEfl5 7lS <*0- cf^, AV 7l uqufl^^iEfl5 7l 

*1 *l#3Sr ^*>^ >M-g-^ ^ 54^, °fl^tfl l-^-^l o>5L^^, AVpj. 

^ (Laser ablation), Jl-^ ^^^B l-sJ-S^ S^M^^, *}°]3.S,%]o] «. #elZLo} Sj-^J- 

^^l^^ol ^^fcf. ^q-^t)^ ^^« 0 V^ <*Al ^7j)o11 ^5]^ olO t ^ i 

^lt!-^'?! ^ ^r^^ ^ cf-S-S] u o^* ^<4^ r tLl- 100 "C ^ 
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fHr ^HH 8~24 A]^-, w>^§>7fl^ 12 Al^V ^- ^-a] 7j o^bH ^ 

TRlcf. , °1S^-E^ ^4=-<£ ^ c fi o] l-^(soot)# 470 o C<HH 20-30 *}&2\*}7)}$r 



^ jL-g-74 4^*111- <2^r ^IHI tfl*H it} 



A i 1# ^^3^1 iE^r %^7l^^^l# o-yl^-nfl^ ^-AVAl^ ^l^SlJl, Oj^Jr^- -^*V 

^£-7} -4^1 ^ISoll ^--g-Sj^r J2^<^ ^7l E^i^t^lSl ^ ol^VO) oj^g). 

^-^o)] Af-g-sl^ ^^Mtt ^>7l 8 18^1 £i=. o_^-( 0 nium)^ 

^^MMl, S>7l igol ^i^f ^ §)j=-IM 7l-%VO. « o V^ ^^.Aj-ol Cl5fl^_0^.= ^ 

#^>M. sr>7l sJ-^-^i 20^ f 21- DNQ(diazonaphthoquinone)^- %*}^ 

-M, ^ *M Sj-^h^l 2121 fit ^ MHS«fl^#€-^2l t3l Ol £-A^ %*}igs§7\]3_ f Aj£ 
^ollA-1 AjE«5lcf. 
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<62> 81 
O 

Re-S-Z-R 7 

6 N2 

«^^7lo]j7; ^^^(sulfonyl) ^Ji^ (carbonyl )7l o] . 

<64> av 7 ] 3}-^ 8^ ^# 7^]ir h>#*I* l-^°l#5L^^^i'd 

^-^-2-^- , 1 > i-tq t^I^cHI fj ^je ^ )-3 , 3-^ nfl , 1-0}^ ^ 

<65> [Sj-^-Al 9] 

O O 

11 11 
Ffe-S-OS-R, 

11 II II 

O N^O 

#3 ^ ^^71, e^^t 1-12^ 31 ^^H^. 

<67> ^71 St?**) 99] 5}-- 2]-^-#o| tij-BJ-^*! ofl^, Afo) ^6)1^^ )^ of. 

<68> [5)-^}-i1 10] 
O 

ii _ 

Rio S C OR,-, 

ii n n 11 

o rsfeo 
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<69> ^7} 3^4] KHH , Rio £ Rn^r H^^SLS. ^r±.%A , ^3-^%A, ^4i^r 1~10 

$\ !~i2^ 511^^71, sfl^7l, SE^- l-^(tolyl)7lolcf. 

<70> # 7 ] 10^ ^ a>^^: °flS^r, l-Afol^ S sn^SL^-i-A} 

l-c]o>3:-i-(p-s.s.<a^i^)-3-^m^-^:-2-^ ^-o] oJt^.. 

<7i> [^.^ 11] 

CGC^R, 2 




a o V 7 1 lHH, R 12 ^ 1-12^ ^|^M7l, 3fl^7lo1cf. 

^"71 ll<2] fit ^ffo| w^a)^ ^3.^, l,2,3-H^i(Hel#^S.^ 

iH^'d^D'M, l > 2 ( 3-H^^(2,2 ) 2-H^*^S.^^i , d^-Al)H31^1 ) l,2,3-H5j^(2-# 
SS^-Si^Al)^, i,2 ) 3-H£l^(p-He)#^s^l^l^^ 1 d^-A])H3]^l, 1,2,3-Sel± 
(p-M E^^MS^l)^!^] , l ) 2,3-B^^(2,3 ( 4,5-^lEf#^-^.Sa£^l^i 1 d^-Al)^^l ( 
l > 2 ( 3-HBl^(p-l-^S.^l^l^i^^-Al)Hg^l > l,2,3-H5^H]iiHi^-^l) , M, 1,2,4-B 
^^(p-H&|#^-^S.^l^^-Al«fl^l^3£^^-Al)wfl^l 1 l,2,4-Hel^(2 > 2 I 2-H^l-f-iLS.o)m^3E. 
^^-ADafl^l, l,2 > 4-S^^(2-Elo 1 l^^ i ^^Al)^^l > i i 3 j 5-Ee)^(Dll^i^^-Al)Hjl^l i 
l,3,5-HHl^(HBl#^S^l^i , d^-Al)Hfl^l ) 1,3,5-^^(2,2,2-^3^^^^^ 
^D^M, l,3,5-Ee]A (p . L |E^H|^A| 1 ^4 A i )l! |^ i 1,3, 5-H5^(2, 3,4,5, 
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o^^^^l^^^^Aj ) « 31 ^i ; i i 3,5-Heli(p-#^-.2.S«31^1^i^^.Al)Hii^l, l,3,5-H£^(2-# 
<74> [sj-^j-xj 12] 



<75> Aj- 7 j ^*VA1 12^, R 12> R 21 ^ Z}-Z}- ^-^0.3. 1~12^ V| 7l , 21 

<76> a o V 7 1 5)-*)- a] i 2 o] ^2:1- ^ «>^*1 afl5.^r, 2,3,4-e^^(p-§-f-O.^B]l^l 

^i^^-Al)Hfl^T E ))i e2) 3,4-H^^(Hel^^:^li-^i^^-Al)H3]^5llfe j 2,3,4-B£^(2-#S 
S^^^^^^-aI)^^:^)^, 2,3 ) 4-H^^(p-B&ll-^Snll^^!^l^i^^-Al)BflS3ll^ ) 
2,3,4-He^(p-^HSi«^ 1 ^Al)Hfl^ir > 2,3,4-Be]^(p-#^-iSHll^l^i 1 d^-Al)oHl 

^n^, 2,3A-^^(2,3A,5,6-m^-^SL^m A d^^))<>\M}^n^, 2,3,4-^^(2- 

qH^^i^Al)^^!^ 2,3,4-Bsl^(2,5-^#S.S«fl^l^i 1 d^-Al)ci>^] £5 il^ 

2,3,4-52]i(2,3 1 4-lBltSS^^!^I^^l)°Ml£3||fe, 2,2' ^^'-^^(i^^^l ) 
tesflfe, 2,2' ,4,4 , -EflH5|(2,2,2-Be]S-¥--2.S^H]-^i^^-Al)Hjl^ 5 fl^ ! 2,2' ,4,4 , -EflB^ 
(2-#S^<Hl^^ 1 i^-Al)HflS5ll^2,2' ,4,4 , -tflB£l-(2,5-^#SS«fl^l^i 1 d^-A])iafl^3Ell^ i 
2,2' ,4,4 , -EflB^(2,4,6-Be]^l^'a^l4ii^^-Al)BjlS5l)^, 2,2' ,4, 4' -EflHeKm-B 

<77> [^.^ 13] 




o 
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A o v 7l SJ-*H 13^H, R25. R26 ^ ^27^ ^ ^-fHBB 1-12^ Jfl^M7l, IE 

afl^M^; x— ^1iB^°lB(methanesul fonate), Bel ^^.S.°fl o] e 

(trifluoromethanesulfonate), p-f-^-^-MS-^l^lB (jp-toluenesul fonate) , 10-^1 sl^SLMMB 
(10-camphorsulfonate), ^r°l#^^i^HB(cyclohexanesul famate) , slt^S-l-^^ 
BMHH(perfluoro-l-butanesul fonate), CI, Br, SbF 6 , BF 4 , PF 6 AsF 6 °l^r. 

^7] 13^ ^ Sr^-#^ uj-ev^^V ^5.^, Be^m-gB^- Bell-f-BB 

^l^B^l olH, BB^]^^ 2] ol B , ^l^-p-B^B^ tf^SLS. 
^ A d£-^) °lB, E£]i(p-£l)^£T sl^^.S^-^^vilolB, H3ji(p-#3.3.iM)'S3. 
tt S2]f^5l1 B Ml °1 B ; Be^p-B^)^^- BiM#^BS.*ll ^iiBMHB, BeHli 
HB^ B^f-^BS^lfHlBv-lHB, cHUga^^^ Bel^BB^m-iBvlHB, 
Blii§B^B^#^BS^m^Bv-]HH, i^MBIi^Bw ^BS^-h^B^I °1 B , Be) 31 
p-t^-^^iMlole ( Eej^j^A^^- DflEj-^ivllolH, e^ufl^il^- ^-^ivilol 
B, Bsl^l^^i-^- n-^-^Bvil i H&l5fl^^B^- 1-M-B^-^l^BMl^B, Bel^^^i-^- 

i^BMHB, ^^b^B-h- l,3,4-B^#S^.«il^l^iMlolH, ^^I^B^^B-h- p-#^^ 
li L 1l °lB, cHl^B^-gB^ 2,5-^#BB»M'iBMHB, BeMl^B-^ fi^5}o)£L, Bel 
^l^B^ EflHBf#^-BSBeflolB,Bel4^^B^- 31b1-#-?-BB 

«1^S-M1o]e _ Helsfl^^jE^- ^]Ef#^s. B^l ol B , Be] 31 ^B^ ^Brl-f-BBol-s $ 

mhb #01 $m. 
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<80> [s^^ 14] 




s+-6 >-och 2 ch 2 och=ch 2 



<8i> ^-71 sj-^ 14<HH, X^r nll^JLiflolmdnethanesulfonate), 

B.Bll-¥-5.S.^^ivfl<5l(trifluoromethanesulfonate), /T-t^^iMHS (p- 
toluenesulfonate), lO-^^^tlH e (10-caraphorsulfonate) , ^lSS^^'isil-^HB 
(cyclohexanesulfamate), ^^-^.^.s-I-^-^^^e ^jo] ^ ( per f luoro-l-butanesul fonate) , CI , 
Br, SbF 6 , BF 4) PF 6 HL^r AsF 6 °lJi; D x £ D 2 ^r ^^^S ^-fi*}, 1~6^ M 

<82> 15] 

R <^~^— N=Nf MXn" 

<83> ^. 7l s^t-Ai 15^^, R-g- hJ^^ i-iosl <£z3 7]o]jl; MXn~^ BF^, PF 6 -,AsF 6 - S^r SbF 6 " 

<84> [gj-^V^l l 6 j 



0 




<85> [Sj-Sjvi] 17] 
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<86> ^. 7l sj-^-^i lyoflA^, MXirt PF 6 " SE^r SbF 6 -^cf . 

<87> 18] 




7), 3L±r ^ 7} o) 51; Ari, Ar 2 ^ Ar 3 rr ^ 5^71, l+H 1:^71 , Hl^ <£B 

<9i> [Sj-^-Ai 20] 
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<93> [Sj.^ 21] 



(Vy~ CH 2 OSOr-R, 2 



<94> av 7 ] 3).^ 2H^1, R 12 ^r 1~12£] JE^ o>^7lS.Ai ol^^^>( h eteroatom)» 

*r j^r 1~3^ ^^ojcf. 

<95> #^^1 ol^ofl £) a. ^-^oflA^ ^V^o] 500-1, 000, 000°J -H^>S.^ , ^ 

^ ^^71^^^ Sf7l 2}-^ 22^ ^Cf. 
<97> [s^VX] 22] 




<98> a o v 7 ] 2 2<HH, R^r ^7}o]jl; Br I<>1 

<99> a o v 7 ] 22^1 f£f ^-§-0] w>^tr ^lS.^, HBHMfetslIE.m'y-S.w °r 

°1 ^. cj- o] = ( Tr i me thylbenzhydryl ammonium Iodide), BleHl 1 li , t31^*l-E.l! ^-E.^ S2]f efl«l§ 
( Tr i me thylbenzhydryl ammonium triflate), BB] ^1 ^ c y-S.-H- c> l- 0 )^.^- c> ]^. 
(Trimethylf luorenyl ammonium Iodide) if- 0 ] ^^f. 
<100> ^oflA^ AV 7 j ^-AVaV^^sq. ^-^ 7 ]^-^^o) ^-ti>-§-^^ j£cj. eg ^ ^ 

UV s^^HH ^*L*}7} #t»?*o_£. 2-°l) 11 -9, 10-^^*1 ttHBHO 
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(2-ethyl-9,10-dimethoxyanthracene) ( 9, th^e^O, 10-dichloroanthracene) , l-# 
^.S-^bH^^Kl-chloroanthracene), 2-^1 l^He^^-methylanthracene) , 9-ffl ^^VH&|-431 
(9-methylanthracene), 2-t-^ll tbH5}-^(2-t-butyl anthracene) , ^B^r^ (anthracene) , 1,2- 
fc<£HBHI ( 1 , 2-benzanthracene ) , 1 , 2 , 3 , fe^Se}-^ ( 1 , 2 ,3 , 4-di benzanthracene) , 
1,2,5,6-^ te^Ke eHKl, 2,5, 6-dibenzanthracene) , 1,2,7,8-^1 ^^BeMj] 
( 1 , 2 , 7 , 8-d i benzan t hr acene ) , 9 , 10-^1 ^1 t^l € tbB eHfl ( 9 , 10- 
dimethoxydimethyl anthracene) , 2-°fl li-9, 10-^ ^l^-^l ^BE^ 

(2-ethyl-9,10-dimethoxyanthracene), N-^]^3)l^El^>>^l(N-methylphenothiazine), ^^^^.^ 
El^r-a-^-(isopropylthioxanthone) >M~8-*r7l •£ tb^f. 

— *r*l, ii^S^#^^-e|°l^(boron tri fluoride) , He^({3-*111l#iiM^)ol^Al ^eflo] 

°r n J^-fe ulyj-^jTf a 0 v^o_ S ^sj^cfl, t>H^tr «l y o v W 6 >^^1 l^sMl^ ofl 
^l^r l,3-^of 13 lic = S.Ja:(l > 3-diaminopropane), 1, ofn] ^ «-^(i f 4-di ami nobutane) , 
tW^Cethylenediamine), ^^l^^l^S-S-^^^Kdiethylaminopropylamine), ^Hi 6 } 1 ?! 
(dimethyl amine) , S s] ofl ^ A}ofl ij[ $1 C] ofo] ( tr imethylhexamethylenedi amine) , ^ °fl l! ^iHe) <>> 
^(di ethylene triamine), 31 H (triethylene tetramine), ^°H^^>ol^ 

^r^tdiethylaniino propylamine), ^^(menthane diamine), 1, 1-tq Dfl^sr>ol^e).^l 

(1,1-dimethylhydrazine), N-(3-o r °li^5. ; i)l,3-^5-^ri^W , ?l 

(N-(3-aminopropyl)l,3-propanediamine), (spermidine) , ^(spermine) , S^'-^)**} 
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n]ic-N-Dfl^cl =5.^<i>°l(3,3'-diamino-N-methyldipropylamine) , ^l-t^HS^} 1 ?! 
(eye lopropyl amine) , 3§ ^l-'lK eye lopentyl amine) , ^V^^S.^-^^ 1 ?! 

(cyclohexylamine), ^r°l iiS.^li 0 '!- 1 ?! (cyclopentylamine) , ^>°1 #S.^-^o>i?l 
( eye 1 ooc t y 1 am i ne ) , <*>} S. 5. c-fl ^ o> n] ( cy c 1 0 dodecy 1 am i ne ) , <^ ^-2-oM l^S- ^ 
( exo-2-am i nor bor nane ) , l-o}t} ^^-o]-^] ( l-adamant anam i ne ) , 4 , 4 ' -ofl ll ^1 «1 ^ ( *}°) ^ of 

^)(4,4'-methylenbis(cyclohexylamine)), ^^^(isophorone diamine), °fl ^r^r^V 1 ?! 

(ethanol amine), 2-*l^^-Aloll^^l-ol^&|-^l(2-hydroxyethylhydrazine), 3-°}v) ^-1-H^^bl: 
(3-amino-l-propanol), 5-°}*) :t-l-^EHK5-amino-l-pentanol ) , ^ls^(serinol) , 2-(2-^f c l 
±o\] ^o>d] E^(2-(2-aminoethylamino)-ethanol ) , 3-*\ ^ ^ ^(3-pyrrol idinol ) , *\ ^ 

A ^ (piper idine), ^HM^l^hexamethyleneimine) , ^Ml e^(piperazine) , N-o>n]^ofl^ 
3\] ef ^1 (N-am i noet hy 1 p i per az i ne ) ^ 1,4, 7-H B\ °}x}*}o] #^.^\}( 1 , 4 , 7-t r i azacyc 1 ononane ) 
i^U, «f#^tr o} 1 ?!^ 13 SMI 3 <>*Nfe- ^^Ht^ 1 ?! (benzyl dimethyl 

amine), ^^(ani 1 ine) , 4,4'-^ ^lli of ^(4, 4 '-dimethyl aniline), ^l^o}^ 
(diphenylamine), N- ^1 \i ^^o>^(N-phenyl benzyl am i ne ) , ^Hlfi^ ^W'JK hexamethylene 
diamine), ^eHI 1 ^ ^ ^^(meta phenylene diamine), 2-^11 ^l£r^ nfl ^ $\ v] o>d] (2-methyl 
pentadimethylenediamine), 2-^]^ ^Hlli^ ^r 1 ?! (2-methyl hexamethylene diamine), 3-^1 
li ^MIU^ ^ 0 f^l(3-methyl hexamethylene diamine), 2,5-^]^ «UHlll3] ^o} 1 ?! 
(2,5-dimethyl hexamethylene diamine), 2 ,2-^^}^.^^^)^.^. o)o>n] 
(2,2-dimethylpentamethylene diamine), S-^flHicVl- t^V^^-methylnonane diamine), 
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Scfl^V^^l^^l ^^^Kdodecadimethylene diamine), 2,2,7,7-31;^ e^l^ ^-EHlli^ 
(2,2,7,7-tetramethyl octamethylene diamine), ^1 (metaxylylene diamine), 

i^W^Cparaxylene diamine), 2-<>M^tfll-&(2-aminophenol ) , 3-|Mf--2.5.o|.^Bl 
(3-fluoroaniline), 4,4 , -^l^^l^^> 1 d5i(4 > 4 , -ethylenediani line) , ^^^^^ 
(alkylaniline), 4-A>o]^5.ai^o>^^(4- C y C i 0 hexylani 1 ine) , 3,3-^1^31^1 o]-^ 
(3,3-methylenedianiline), 4,4' -oflfj €^°> , d^l(4,4' -methylenediani 1 ine) , 4-l-S.S.o>^fl 
(4-chloroani 1 ine) , 4-^-^*1 o>^^(4-butoxyanl ine) , 4-^1 tJ-^l d >^^(4-pentyloxyani 1 ine) , 
4-^1 ^^-^o> 1 d^(4-hexyloxyani line), 4,4'-^*l c 1 6 r 1 d3l(4,4'-oxydianline), 4 > ■ >4 - - '-(«jA> 
#^5.ol^^^.^^| 1 a)-al^(4-2ll^-Al6>^^)(4' - i4 - • '-(hexaf luoroisopropyl idene)-bis(4-p 
henoxyaniline)), N,N-^#e| ^Q-A-^z) ^l^^M 1 ^ ^ 

( N , N-d i g 1 y c i dy 1 -4-g 1 yc i dy 1 oxyan i 1 i ne ) , 4-°} v] ic rf\ ^ ( 4-am i nopheno 1), 4,4'-^^-^°}^^. 
(4,4'-thiodianiline), 4-°}*} ufl ^ ^#(4-aminophenethyl alcohol), 2,2-^1 nfl^a].^ 
(2,2-dimethylaniline), 4-#^^-2-(Hsl#^S^l^)o>^^( 
4-f luoro-2-(trif luoromethyl )ani 1 ine) , 4-l-^--$.S.-3-(Hell-^-^.S.^M)ol-^5l 
(4-fluoro-3-(trif luoromethyl )ani 1 ine) , 5,5'-(«!^l-#^-^.Sc»l^i^5.^&l ^l)-^-0-#^-ol ^1 
(5, 5'-(hexaf luoroisopropyl idene)-di-0-toluidine), 4' -o> nllr:ia^:-15-3.5Hr-5, 1 , 4-511 ^ 31 
° r ^ ( 4 ' -am i nobenzo- 15-c r o\vn-5 , 1 , 4-pheny 1 ened i am i ne ) , 2- o} ^1 w) 3fl ^ ( 2- am i nob i pheny 1 ) , 
4,4 , -^l^^l«l^(N,N-^#slAl^d>>^^)(4 > 4'- me thylenbis(N,N-diglycidylaniline)), 4,4'-^ 
€^l«l^(N,N-^#Hl^l 1 io>^?l)(4,4 , -methylenbis(N,N-diglycidylaniline)), 4,4'-(«U>l-^ 
^Sol4iSS^5ltdl)-tlo>^^(4 ) 4'_( h exafluoroisopropylidene)-dianiline), 4-511 -5^1 
( 4-phenoxyan iline), 3 , 3 ' - ^ nfl ^- *H1 M i£l ( 3 , 3 ' -d i me t hoxyben i d i ne ) , 2- o} u] ± uj- n ig- 3} 
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(2-aminonaphthalene) , 2,3-^ ^uj-^^^l (2,3-diaminonapthalene) , 1 , ±.^2.^^ 
(1-8-diaminonaphthalene), 1-°>^1 ^^l(l-aminoanthracene) , 2-°}v] k°J;H2}'i 

(2-aminoanthracene) , 9-°}*} icJ*0\+B3!I (9-aminophenanthrene) , 9, lO-^^nli^l^H^ 
( 9 , 10-d i am i nophenan t hr ene ) , 3- °> ^1 3t ■=£■ -¥--2- 3. ^1 ( 3-am i no f 1 uor oant hene ) , 1- 4 D 1 ^ 
(1-aminopyrene) , e- 0 }^ -$(6-aminochrysene) , ^1 ^ *1- 0 1 ^-^-^(phenylhydrazine) , 1,2- 

c]5il^e>olc^.^i (li 2-diphenylhydrazine), 4-(HBl#^-^.S^l^)-3Jll^sl-ol 
4- ( t r i f 1 uor ome t hy 1 ) -pheny 1 hydr az i ne ) , 2 , 3 , 5 , 6- ( tfl H S. sfl ^ *r °1 H 
(tetraf luorophenyl hydrazine ) (2,3,5, 6-tetrafl uorophenyl hydrazine) , ^ 

(di benzyl amine), N.N'-^ tffllJofl ^^ 6 r^(N.N'-dibenzylethylenediamine) , N-«fl ^-2-35fl r-il ^ 
°1-^l(N-benzyl-2-phenethylamine), l-o>n]icOl ^-(1-aminoindan) , 1, 2,3,4- ^H^H 
H.^o>^l(l,2 > 3,4-tetrahydro-l-naphthylamine), 2-*fl 11 >ffl (2-methyl benzyl amine) , 3,5- 

«l^(Hs]l-^Sall^)«fl^o]. 12 ](3 ) 5-bi s (trif luoromethyl )benzylamine) , 3,4,5-HeH^-X| i$ 
^°VYl(3,4,5- 
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t rime thoxybenzyl amine) , ^-i-^ ( indol ine) , 3-o>ulit-l,2,4-H2lo>^l 
( 3-am i no-1 , 2 , 4-t r i az i ne ) , 2-fSl-4 , 6-^ o\v] , 3 , 5-B e| 
(2-chloro-4,6-diamino-l,3 ) 5-triazine), 2,4-^o r D l^-6-ofl 1 S-l,3 ( 5-S.B]<>r ; 5l 
(2,4-diamino-6-methyl-l,3,5-triazine), 2,4,6-HeM' :i l ^sz) e) 
(2,4,6-triaminopyrimidine), 2,4,5,6-tflHsl-o>Dl^5i) e)d]c1 ^sJMH 

(2,4,5,6-tetraaminopyrimidine sulfate), ri| oj-u] ^ #-fir(di amino diphenyl sulfone), 

Sel^(^^l^-o>D]i 1 T 1 fl^)3B)l-^(tris(dimethyl-aminomethyl)phenol) ^ i^Hli o}nl^Dflig 2fl 
•^(dimethyl aminomethyl phenol) ^-°] 3L^^t\- m w}&r2}*V ^hsl-o]^e^o]^7fl ^^^Ml^l ofl 
ofl^ <^rj-ol-^eT 0 li= (succinic anhydride), = ^©1 = (pentenyl 

succinic anhydride), ^M)"d «&*HH.Bl- 0 lH.(hexenyl succinic anhydride), ^31^ ^ 

A 1H ^M^eM^-Coctenyl succinic anhydride), Htfl^l^d ^^M^eM c 

(dodecenyl succinic anhydride), -^-^cfl>*fl^ t]:*l- 0 l— &}" 0 1 — (octadecenyl succinic 

anhydride), 1-^ °l4i-¥-31^ ^>o] = ^ol c (polyisobutenyl succinic anhydride), 

efloi <y:€r]-ol^^ol^( m aieic anhydride), #JM^ = ^o] = (giutaric anhydride), 

*1 ±.-1 , 2-a>o] #S«?^tq ^ 91^}°) S. 2}<>1 ^(ci s-1 , 2-cyc 1 ohexanedi carbocy 1 i c 

anydride), 31 ^i^]^ ^H^b^o] — (phenylmaleic anhydride), Hlr^} °V*}°} ^ 
(phthalic anhydride), 4,4'-(«!4iT-5-5.oliESi£| £1 )-tq = ^> 0 1 =. = 
(4,4'-(hexaf luoroi sopropyl idene)-diphthal ic anhydride), 4-afl^H.^-^ ^1^V 0 1 .E-eMJE. 
(4-methylphthal ic 
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anhydride), 3, 6-^ #^3. = !^ °VS}c»l = b^-o] = (3,6-dif luorophthalic anhydride), 3,6-^ 
tSSHt^ ^Sl-o] eej-o] c. (3 , 6-di chlorophtha 1 i c anhydride), 4,5-c]fSiif^ tt^MJE. 
EHS-(4,5-dichlorophthalic anhydride), EflH2}t^iSHts| c.ej.0] = 

(tetraf luorophthalic anhydride), ^HB?-#S.S.=.^'^ ^}°1^fif°l-^(tetrachlorophthalic 
anhydride), 3]HHt *S.3.¥.*lk^ <^H^^°l^(tetrabromophthal ic anhydride), 3-*|£.-^a1 
Ht^J <^H^£r°l^-(3-hydroxyphthalic anhydride), l,2,4-«MHs]7 r =.^-^ oj^o] 
<>1 =.( 1,2, 4-benzenetri car boxy lie anhydride), = s^o] c 

(3-nitrophthalic anhydride), 1,2,4, 5-«M EflBe}?^^^ ^ tqo].^>ol c s|-o]=. 
(1,2,4,5-benznetetracarboxyl ic dianhydr ide) , ^^1^ 'ib^r 0 !— 2t 0 1— (diphenic anhydride), 
l,8-i4= tb*> 0 l^.er°lH.(l,8-naphthalic anhydride), 4-fSi-l,8-4Ef ^ 'SHMS.el- 
o]^(4-chloro-l,8-naphthalic anhydride), 4-w.SS.-l,8-i4=^-^ ^-^}°] S. 

(4-bromo-l,8-naphthalic anhydride), 4-<4 D l 8-145.1^ 9}^}°) ^5r°l — 
(4-amino-l,8-naphthalic anhydride), l,4,5,8-M-H^:^l^lS5f7>s.^-^5J t\ ^Y-s}^^.^] c. 
(1,4,5,8-naphthalenetetracarboxylic dianhydride) ^ 3,4,9,10-35l^^lEfleE)-7>s.4^^ t]<£ 
f>\o}^z}o) =.( 3,4,9, 10-perylenetetracarboxylic dianhydride) -!r 0 l itH^. «>^tr °1 
D lcf#^l ^SMl^] eflaflfe- imidazole), l-^l^ol c] 1-methyl imidazole) , 2-*fl 

€ °1 D l tf#(2-methyl imidazole) , 4-^11^1 v] t4#(4-methy 1 imidazole) , 2-<*fl lH *1 
(2-ethyl imidazole), 2-H^^o] cf^(2- pr0 pyl imidazole) , 2-ol^h^.5.^o]olcf 
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# ( 2- i sopr opy 1 i m i dazo 1 e ) , 1- Y € °1 u ) ^ # ( 1-but y 1 i m i dazo 1 e ) , 2-£ 31 ^ c>l *1 1}^ 
( 2-undecy 1 imi dazo 1 e ) , 1 , 2-A ^1 fi °1 D l ^Hr ( 1 , 2-d i met hy 1 i m i dazo 1 e) , 2-°fl U -4-^1 € °1 D l A # 
(2-ethyl-4-methyl imidazole), 1-^1^-2-^1 1M o] 4#(l-decyl-2-methyl imidazole) , 1,5-^} 
o) # S. «] ^ o] v] t\-^ ( i , 5-d i C yc 1 ohexy limidazole), 

2, 2' -^1 ^(4, 5-^1 ^l^|olnlcf^)(2,2 , -bis(4,5-dimethyl imidazole)), 1-^1 *1 A^k 
(1-vinyl imidazole), l-tf°l *1 ^#(l-al lyl imidazole) , 5-#S.S.-l-nfl^ol v) cf# 
(5-choloro-l-methyl imidazole) , 5-#5.S-l-<Hl ^ ©1 *1 

(5-chloro-l-ethyl-2-methyl imidazole) , 4,5-ii|#S-S.^l °1 t}^(4,5-dichloroimidazole) , 
2,4,5-H^ W-S.£olD]cl-^(2,4,5-tribromoimidazole), 2-^ ^jS.^ ^14* 

(2-mercaptoimidazole), 2- °1 ^£-1-^1 ^°l D lcf#(2-mercapto-l-methy limidazole), l-O-^V^l 
tHSf) °1 o] l-(3-aminopropyl ) imidazole) , 1-^1 ^ °| cf^(l-phenyl imidazole) , 2-sfl ^ 
°1 °1 ^-#(2-phenyl imidazole) , 4-^1 \i°l v] cf#(4-phenyl imidazole) , 4-(°l *1 t^-l-«J )*Hfe 
(4-(imidazol-l-yl) pheno 1 ) , 1- ^ °1 *1 ( 1-benzy 1 i m i dazo 1 e ) , 4- «ti ^ -2- ^1 U °] v) x}# 
( 4-me t hy 1 -2-pheny 1 i m i dazo 1 e ) , 1- Sfl ^ -2- nfl ^ <>1 ^ ( 1-benzy 1 -2-me t hy 1 i m i dazo 1 e ) , 4 , 5- ^ 
^11 \I 0 H cf#(4, 5-diphenyl imidazole), 2, 4, 5-H si ^) x d°}^]'A^(2 , 4, 5-triphenyl imidazole), 
l-(2 ) 3 ) 5 > 6-^eel-#^S2ll^)olPl4^(i-(2 i 3,5,6-tetrafluorophenyl)imidazole), 4,5-^4 
^-2-o]nlc|.s.oilEl^-( 4,5-diphenyl-2-imiidazolethiol), SliE^ (histamine) , 2-MBSoM 
c f#(2-nitroimidazole), 4-MH5-°lolE^(4-nitroimidazole), 
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2 - fl -5- M M. °H t}^ ( 2- m e t hy 1 -5-n i t r o i m i dazo 1 e ) , 2- °H 7>^^^ <2K-fl °1 ^- 
( 2- i m i da zo 1 ecar boxa 1 dehyde ) , 4- nfl ^ -5- °] *1 4^ ^ 4 ^ ^ 31 °1 ^ 

(4-methyl-5-imidazolecarboxaldehyde) , 1, r-?r-^--£- 1 d 0 l ,:! ] i: fit-(l,r-carbonyl imidazole) , 
1, 1 '-^-#^4 °1 *1 ^-#(1,1 ' -oxalyldi imidazole) , 

^(2-^1 €°]^^)(l,l'-carbonylbis(2-methyl imidazole)), ^-01*14-^?}- 
^4^eflolB(methyl-imidazolecarboxylate), l-(^\^ : s]-^-^■X\f}s^^^)o•\xl}v].^■ 
( 1- ( t er t -but oxycar bony 1 ) i m i dazo 1 e ) , 1-B ^ ^- *1 M-S. ^ °] v] z\ ^ 

(1-trans-cinnamoyl imidazole), l-(2-^S.£.<Q )o) n] £H^(l-(2-naphthoyl ) imidazole) ^ <i l! 
-4-Dfl^-5-olnlcf#-7l-s.4^^ 0 ]B( ethyl 4-methyl-5-imidazole-carboxylate) if-^cf 
. ^r^tr ^Vl^-^Tfl l^sMl^ ^]d\]^. m -3.efl#(m-cresol), o-3efl^(o-cresol ) , p-3L3l 
#(p-cresol), 2,4-3^5fl^-(2,4-xylenol), 2,5-3^efl-^(2,5-xylenol) , 3,4-5L^efl^ 
(3,4-xylenol), 3,5-a.^efl^(3,5-xylenol) , ^(thymol), 7H1#( catechol ) ^ ^5.^1- 
(pyrogallol) «}#2)tr ^s^a].^ ^sMl^ a^j^ ofl a]^ 

(acetic acid), <>lH.E.(formic acid), °1H^( prop ionic acid), ^e}^ ofl 

Aj^Cbutyric acid), o]±^-b\^ °lH.E.(isobutyric acid), °fl A l —(valeric acid), °1 

iteH <>]H -El (isovaleric acid), ^H"^ ofl a] = ( p i va l ic acid) ^U>^oi oflA] = 
(hexanoic acid) 5.1^4-. 
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^ ^ ^nVtg^o} -8-°l^-i- -HB^ nfl, DMF, 4-*l i=^l-4-^-2-^1=H?r 

(4-Hydroxy-4-methyl-2-pentanone), <flfi^#el#J2.ii«1|^H£|| =.(Ethylene glycol monoethyl 
ether) , ^(2-Methoxyethanol ) , ^l^lHS^MlElHB(Methoxypropylacetate) , 

°fl^-3-<Hl^-AlHS.sl^.vilolH(Ethyl-3-ethoxypropionate) ^ ^l#S^H^(Cyclohexanone)-° 

<104> ti]-^*).;^ ^ejofl ^ E^i^^jyo} j^t^ 3~95^%o]j L> ^-AV^^^l 

SE^ ^7l^^lfe 51^^ UV JIB^o} ^i^t^ti 100#^ 0.1-15^8=^ 

^ ^7>s1^ %o] w>^-z}^, I^S]-^^ 7^ o vov^^(port life)* JiBj*>^ Ej-^q-^ 

*w lOOf^-f # 1-35 wl^s ^3 7>£l ^ 51 o] y^^cf. zl^ji, 3.^ 

oflofl ^^MIS A>-g.§}^ 7^°-, ZL ^7>^ Ej-^q-^s 100#^ # 0.3-2^^ nfl 7 l- 

7RV jL^-^o]cf. 

<105> ^oflA^ ^S^l^HI 7<}-ol ^-(toughness)-^ ^*}7] *fl , ^d^^A^ 0>n] 

^HS^J=5Hl^ A l^£(aminopropyltriethoxysilane), 5fl^o]-D] i^S-SaHeH-^l^?* 
( pheny 1 am i nopr opy 1 1 r i me t hoxy s i 1 ane ) , -T-efl°l-£H5-^H^°ll^-^l-^54- 
(ureidopropyltriethoxysi lane), ^l^]^^ 
(glycidoxypropyltrimethoxysi lane) , °1 °>M-^.^S^H&1 °1]^- A 1 ^ Q 
(isocyanatopropyltriethoxysi lane) , 0 li^S.^B^ 0 l4i^i^lol-^.<gE)B|-t-l]o] e 
(isopropyltri isostearoyltitanate) ^ 0 r^]£ < ^^ A l ^:-f- D l-H- ^ °l^H.S.^eflol e 
(acetoalkoxyaluminium di isopr opy late) 4 7)^*3 A>-g-^>7]£. erf^c-fl, zl ^7>%=-g- 

ti^t^l 100# ^ O.l-lO^-M °fl7> 7pJ- SL4^°l^f. 
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<106> =L^JL, £ ia^oflofl^ ^M-^ti.^ ^7} 2] ^6\) fto] , ^- 

HI, °ll-gr # ^tr f^sMHH ^ K^±\Q ^^M-^tLfif 7>5L *>-§--§- 

^q-^ti. 100^^ ^ l~95f^-^, wf^sl-Tfl^ w]#s. ^7>^rf. 

<107> SEtb, ^^H^ -H^-*} W>oldS^ ^^31= , fe| ^Jii^ o] E f # a] H] ^ ^iS-g- 

*r°lS., fe]o 1 lE|eqE| i #eHl31=^, #*Mfe°Hq-#, s.^ 9 }^v]o] n]= , 

f^H ^l^Sl^r 1# E^^uf^ H. 100^ ^ ^ 1-30^^^-^ wl^rS. £-^1^ 

<ios> sflli«i-^ * ji^f -g-sofl n}-^ <*.gL(dye), ^^l^(filler), \+<£ 

SMI (retarding agent) ^ w£-*fl(wett ing agent)°4- ^ zj-^ ^7 r *Hl- Ai-g-s)-^ 7}^S} 
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^ -§-J£°fl 4^ ^d^^H ^r-g-^" 9)M. 3.^°^ ^Z.*}t= «o v ^°fl^ ^ S^(spin 
coating), ^ (dip coating), ^~r- 3.^ (spray coating), ^^(f low coating), 

?1 <?]3Kscreen printing) ^-o] S.^-s]i-f, <>H *fltVs]^ ^-8r °>H^, €^ ^ 

500~3500rpm5l ifloQAi 3^5] , ^ ^-*V iEL^S] ^5L<2}- 

3^<^ ££7} M^r, vil7^y Bflifi ^o. ) 80-120T:, 

tir^^l^r 100°C<HH l~2^r ^5. ^} «1 £S(prebaking)^H -g-nfll- ^a^ ^ 

^1^1^- Aj^ajo s 70~120°C, w]-^ 7)1^ 100°C<^1^ 1~3£ ^5. ^SRpost 

curing)* ^tVcf. ^^^^ 100-800 mJ/cuf u>^-3i^1-rf. ^oflA^ 

°o to l £r ^4iM-^^ r tL £i£ >£ofl *1^ ^-A|^7l ]EE^ ^>*l-ol c^o] 

A^ 7]- Jill- ^^5} 71] n ^ ^-§-^ l-g^sH -f^ ^o^H 

A i til^^-w-fi]- talin^al ^a^I -g-*H^£# lolnj, ^^-cHi^ o]s^ 
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-g-^b ?A°] 7>^s>i4, DMF, 4-^l^^-Al-4-Dfl^-2-^lBf^(4-Hydroxy-4-methyl-2-pentanone), 
^lli^#^#2^1iHl ^(Ethylene glycol monoethyl ether) £E^ 

(2-Methoxyethanol)-i- ^l~§-*r^ 7 A°] sfl 1 ^ *\ ^ 9l^ A ^ 5"^^^ ^^<^]a^ w}eJ-.s1 ^-tf. 
<m> ojsf ^ I^S)-!- -f-^r JL&z} 4^1^, i^<*H 1=3.5} 717111- ^oflA-1 24 Al^ ol 

A o v U <M1*>^M-, 100-150 °C ^1 jl-g-oflAi 15-40^- ^^^^o_^^ ^oj^lcf . 



<114> 



<113> ^ofl l; Ej-^M-^^-tLQl 

lOOmg^l ^M-^w.(^-§^ ILJIN CNT AP-Grade, H^M-i^, SR-)* ^fr^l ^ v 
€ 500ml #el-^3 MHH 50m 1^ A}-g-SH 100°C°1H 12*12: ^oj- ^A^tf. ^- 

^-7> #\+ ^ ^El« *sfl 60°C^1^ 12^1 ^> ^SAl^l * , #-ff #ei 

^°i^cf. ^r&^r ^-g- S^*H 470 r 7}«Sl^ 20^-# 



<115> 2: f^M-^-PI-il gvU§ 2kMM^LZ} S.® 
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<iie> ^ofl id\)*\ oj*_ £^*1 ^ilt^lf *J<+:3K> = 7:3(v/v)^ £fM+ 

^i~MM£HH 244^: ^°J: «r^l^4. o] -g-ow-g- 0.2 # 3 7j-iLi.il o} e 
*V ^, ZL <^-^-g- cfA] ^a>o11 #7} 90°C<^H 45^ ^^^1 cf-g-, 12 , 000rpm*fM ^ 

aJ^sH ^-g-^lr 0.1 jum -feMiLMl o]e >g E ^ o^^l js:, zl 60°C<HH 12 

^^^1^^-. ^2:^ El^uf^u.^- DMF<H1 ^-^Va] ?J :f ( CfA] o.l ^1 §^?V^-^ 0 1 

<117> 3: ^^±W*L a^ofl oMl^^-g,E|.ol^,7l^ J£°j 

<118> a o V 7 1 ^1^^ 2 *\}*) g.x£d\] 7[5^7)7f ^M-ic-^-ti. 0.03g* 

(flame dry)^ 2-i-ilaL ^=33 #^S(2-neck Schrenk flask) v)HH ^^\7) €?HH 

20ml ^ DMF°fl 1^1 # ^ ^.g-i^BH ^3 «.a]-a1 ^1 E^^#5e}-ol = 

20ml^r M 7}-*> Jl c}Al 70°C^Ai 24^^ m^lSH aV-g-A]^T^. ^ j=l aV-§-^^-# 

* ^ THFS 5]^*v cf^- ^-R-g-^-i- Kfef ^> 5U^r iS^-g- 



A o V 7l z\]2id\] 3^1 Ai S^ofl oH] ^^-5.^01 = 7171- 5L°J£ f^u^^ti. 40mg* #3. 

SIf 20m 1*11 30^-^r ^^S. tl -f, 4ml ±4 fsjAlf lml # ^7}*}JL 

^ ^ *H1 >H 48^1 # ^5. iH^sH a>o_Al^cf. avo. ^ * «}-g-.£^-£ uflEl-g-^. 
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*r 3 M)^}^ n]a_V-g-o^ *\}7]?>}JL, ^o}ol^ ^^Jlo} ^£.0^ #^£2: 



<121> ^13:^1 5: E^^-^-fcL &?H1 ?Vg>ol^^ol^7l^] 

<122> a 0 v 7 ] 3o11 ^ K ^ om^s_s].o]^ 7 ] 7 } £oi^ ^q-^y. 40mg* ^Hl 

li#o>p>o]c 2ml^l ^-§-3fS -g^l^ J^, s^t] I0ml4 4--SI c n ig-e) ofl ^ = cHM 
ofl^Efls. 2 g^g- ^V^lcflS. *17}-&}J1 70°C°flH 18*1# ^£ JE*]^}^ til-g^^cf. f^JL * 

y J-^-*^-## f^H^iL ^ 51 ^l^^Jl, #<>}oi^ ^-g:^ j^jofl cfA] o}^s. 20ml 4 0.2g^ 
^^-5" *1-B^-a>o1h.7> ±ro\ oi^ 10m ^HlcflS ^7>*]; ^ 60 o C*lH iSA]^; JE 

^-^l^Cf. ^jg. * ^-§-^, ^.^Jl ^)^ol-^lEflo]E S ^ a) 



<123> ^AHl l: E ^U^^jL o]J^ vH7l-Ejti ^jlilgj 

<124> A o V 7 ) ^ofl 40^ ^.Al^-7lS ^Lf^^tLl- ^-g-*H 4^ ^ O. 



<125> ^ofl 4o]]A^| E^^JEtJ. O.lg 

<i26> ^^-^^l(B^^l^^JL-ff^}El-l-^.5.So>5^1MlolE) o.OOlg 
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<127> -g-nfl(DMF) 3g 

<128> jm*J\-§r 1*1 # ^o_V ^-g-3f ^Sl^H A ^ ^^KH, ^3^- *fl°l S| 

$H 300rpm.2.S. i^^^*}- ^, lOOT^H l£-# ^^}<*\ S t£ch] u-o> oi^ 

*H?1*rW. ^-o] ^ €*>^ 3fl€°l ^€ IS°}iat <>l-§-*H 600 

nJ/cm 2 ^ ^^-^A^ UV°fl 100°C<HH 2-g-# ^sKpost cure)*! cf-g-, DMF°fl 20 



itl 



<i3i> ^ofl 4^] H ^iM-^^-tl O.lg 

<132> ^-Ll^-^^KB^^Il^^i^- BS)#^S.nflH4-^ivilo)E) o.0005g 

<133> ^^^^(l-^ol-i-i-ia^l^i^-S.S-^^l^-^-t) 0.0005g 

<134> -g-nfl(DMF) 2g 

<135> -g-DflC^l^-Als^-^oHlEflolH) lg 

<136> ^V 7 | ^^ojj^. ^o.^ ^e)^o) Z}- ^^-JI, ^ofl 

SOOrpmA^. ^3^*!: ^, 100°C°1H l-g-^V ^SSH ja^s} S^ofl #o> 01^ -g-o()^ ^7)^ 
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3iA. 3.^ mW^r Q*}±r Il^iat °l-g-*M 600 

mJ/cm 2 ^ hr-^SLsL UV<H1 Ic^MsQ ^, ioot:«1M 2£-# ^SKpost cure)$b DMF°fl 20 



<i3?> ^Alofl 3: jg^jj^S^g: MMM^= ^^-(3)^1 gbfl 

3. #^Sj~g- S^^-fl* 2flSS>£t}: 



<139> ^lS^l 4<HH <*^r ^iM-^ti. O.Olg 

<140> jL-g-*} v\o]u\(^^^ &7}B£ 5,000) 0.15g 

<i4i> ^^^MUS^l^i^- H^l-f-iSDll^iullolH) 0.0005g 

<142> ^>^^^l(l-^o> S -i-H]i^l^3tW-3 ( 3-cl^m^-l]:-2-^) 0.0005g 

<143> -g-nfl(DMF) 1.5g 

<144> -g-nflCDflS.AlSS^oj.^EflolH) lg 

<145> -g-nfld-s.^)) 0 .5g 



500rpm^-S. i^^^t}- ^, 100°C<HH S^sH S ^ofl u-of oi^ -g-Dfl# 

^Ti^cf. £o] ^ ^.§-§- simoj iSnj-^a.^- o|-g.^o^ 6 00 
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mJ/cm 2 ^ -f , lOOTC^H 2£-# ^SRpost cure)*! c^g-, DMF<^1 20 



<148> A o V 7] ^d\] 40^ ^-^1^71^ S^^m ^-^M-ii^tLl- Aj-g-^C^ Cf-g-O] S^il 

3- 3.^^ ^lsef^cf: 



<149> ^2^1 4^H ^M-^-^-ti. , O.Olg 

<150> JL^T.} ti>o]cl 

<i5i> C^wl^iS* 6,000 7Hr£-frfl 80%) 0.15g 

<i52> ^-^7l^-^^l(H&|^l^^^ = l<a--E^- Hel^eflolH) O.OOlg 

<153> -§- D fl (DMF) 1.5g 

<154> -g-nflHl^AlH^^HlEflolE) lg 



400rpm^-^ -^S^* ^, 100°C<HH l£-# ^^s>«^ S^^l X^l -g-°fll- 
^1^*1-^4. ^-ol tg^s} ^ s]:g-g- 4l*Hr afl^o] tg^sl 5L£D>ia# 6 oo 

mJ/cmM ^^-^5. UV°ti ^^1^1 ^, KXTColH 2£-# ^sKpost cure)t!- *R Vo -^ 
5. DMF°fl 20i£# ^7> U-^M-ic^li^ ^)7}e]m. n& ^-91 50 <2$4. 
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<156> ^X\c4 5: Ej^uj^^g- oj-g-jj- vjl7>Elti, sfl^(5)o] 

<157> ^ofl 5o] |^ o_V§1-o)T=e^ol£L7)5. ^vg^Sl ><>}"§- *H tf-g- 

^ 2:^0.5. ^-^Sj-g- ^lS§>^nf: 



<158> ^ofl 50^ <g-^ E^u^^ti. O.Olg 

<159> a**} al-oicK^^iE]^ ^>^= 5,000) 0.15g 

<ieo> ^^^(Hi^^^- ^z\^SLS-v]} °m) 0.0005g 

<161> ^^^^(l-^oVs-i-afl^l^i^-s^-cl^^^-E]-^-^) 0.0005g 

<162> -g-n]](DMF) 1.5g 

<163> -g-DK^l^-^lHS^oHlEflolE) lg 



500rpmil5. i^S^tr ^ , 100 l£-# a^sH 3.^^ U-oj- oii^ -§-^» 

^1^*>^^-. ^-o] ^ ^.g. sfl^ol ol-g-^ 400 

mJ/cm 2 ^ UV<H] i^l ?J ^, 100°C°1H 2£-# ^sKpost cure)*]: t^§-, DMF°fl 20 

<165> ^aHI 6 : ^M-^jj.^- l-j]7>Elti 5fl^(6)^ 1^ 

3^).°^. M<^-g- i2^°-»-§: ^S^tf: 
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<167> 42.^ 5 c]]x\ E^q-x^ o.Olg 

<168> j7«.^> ^KlcK^s)^^ -g^ef 5,000) 0.15g 

<169> ^-a>^.^^i O.OOlg 

<170> (2,2' ,4,4 , -EflBe}(2 ) 2,2-Bel^iS.^E] : ^ 5 E^^.Al)yjl2 : 3]]^) 

<i7i> #ir#*fl(Isopropylthioxant:hone) 0.0002g 

<172> ^-nfl(DMF) l. 5g 

<173> -§-nfl(pilS.AlHS.€ <5 HlEflolE) lg 

<i74> a o v 7 ) ^op^ ia]^v .g,o]- ^^-5}- ^e^H 4 ^-i- ^^>^, ^el^- 

400rpm^.S. i^^^^V ^, 100T:°1H ^S*>^ s^sl 21^ -M* 

aH^SSt*}. ^€ €*Rr ^fl^l M^Sl- ol-g-*>^ 400 

mJ/cn^ v^^o.^. Uyofl ^^^1 -f, 100TC<M 2-g-Tj T^SKpost cure)*]: ^-g-, DMF°fl 20 
^1} ^7} , ^M-ii^-w.^ ui) 7]- E] a. 5fl^ ej-o] 70/iml- £5^. 

<175> ^aHI 7 : 0i-3.fr vfl7VEjjg, sfl^C?)^ ^ 

<176> ^-7] ^ofl 42f 5°1H ^-S", ^-^1^71 2f °>*>C>1 J= ^o] J= 7 ] 5. 

^» A >-§-*H 2^0.5. #^5}-g- :2^<^ 
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-33 «a^>: 2004/3/4 



<177> 



<178> 



<179> 



<180> 



0.3g 



(^^ul'd^ia-ir £t}^ 6,000 7K^*fl 80%) 



O.Olg 
O.Olg 



<181> 



O.OOlg 



<i82> (l,2,3-Se]^i(p-l-^-i5.a31^!^i , d^-Al)wa^l) 

<183> ^-Dfl(DMF) 2.5g 

<184> -g- Dfl ( nfl X\ a 5. 3g o}xfl tfl ol E ) lg 



$H 500rpm^5_ i^S^ , 100 l^?i 3£*H 3*3^ K^} #o> 

^l^sf^nf. 0)2^ ^-ol tg/g^ ^ ^-g-,§- €*Kr a^l i£p>i3L# ^l-g^r^ 500 

mJ/cm 2 S] WH1 ^^-Al^J * , 100 t^H 2^-?i ^SKpost cure)*}: cf-g-, DMF°fl 20 



<186> 



<187> 



^7] ^2:^1 4°1H ^]^-7]S. «.* A}-g-^ cf^-O) ^ 0_ 
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<188> 



<189> 



<190> 



<191> 



<192> 



^Kl^ (#3^3 31 5,000) 



-g-nfl (DMF) 



O.Olg 
Ig 

0.002g 
9g 
Ig 



^ ^4=1 (culture dish, 100mm, ^ lOmmHl £5Lt!: T 3<H£- 80°C°1H tt*1*H -g-^fll- 

*H*1 ^3 sj-g.ijL^ o.4mmSl a]^^- <£&tf. #7] x\3&°\ 7]7jl ^ ^ o. ^ ^ lo]] 



<196> ^l^^l 4 a\]Aj ^uI^eu 0.02g 

<197> J1^7> *K1dK^5^E^ -g-*}^ 5,000) lg 

<198> ^5}-^l(ethylenedi amine) 0.002g 

<199> ^-nH(^ofl) 9g 

<200> -g-Dfl(DMF) lg 



53-43 



10200300 11898 
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<201> ^A<A] 10 : g^Lfeg^ 6\±* JL^T]- ^z\](3)2) 1^ 



<203> ^ofl 4oflA^ <g,g- eJ-^M-^-^u. 0 .05g 

<204> JL&x} HKle|(#5]^ii5)'ffl 5,000) lg 

<205> ^sMHethylenediamine) 0.002g 

<206> -Md-^) 9g 

<207> -g. D fl ( DMF ) lg 



<208> i: Jl£-*> ^-^(4)31 ^ 



<2io> ^ofl 2 °IH ^ Ej-^uf^e _y O.Olg 

<2ii> jl^-71- «><ycl(#el^^ ^-7>^ 5,000) lg 

<2i2> ^sj-^l(ethylenediamine) 0.002g 

<213> -8-^1] (S.i=ofl) 9g 

<214> -g-nfl(DMF) lg 
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<215> y]M<4 2: a^jj^J^g; ol-R-?l jMHD(5)3] ^ 



<217> ^l^^l 2<M ^M-in^-ti. 0 .02g 

<218> tiV^cK^^^^ ^4^t 5) 000) lg 

<2i9> ^sl-^l(ethylenediamine) 0.002g 

<220> -g-nfld-^^) 9g 

<221> -g-nfl(DMF) lg 

<222> Hl^l 3: f^i+^il-B- ol-a-?! JI^V 4^31(6)^ 



<224> ^ofl 2^ ^U}^jd Q.05g 

<225> J7«.^ ti><el^(#^iEl^] £7,}^ 5,000) lg 

<226> ^sMKethylenediamine) 0.002g 

<227> -g-nH(^-ojl) Qg 

<228> -g-nfl(DMF) lg 
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<229> [g. i] 





-^*H 7l7fl^ #^ 


# 






8 


2300 =a 10 


25.3:11.5 ! 


^A|ofl 9 


2900 di20 


28.3^.2 


*J*M io 


3700 d!50 


32.5^.7 


«1 JH^l 1 


2000 d250 


22.5d2.3 


ti|JEafl 2 


2500 d205 


24.7d2.1 


til 51^1 3 


3200 d2 10 


27.8d2.5 


Blank PS 


1480 di50 


18.5J2.1 



^r) ASTM D882-97 ^7]^-: SHIMADZU^} AGS-100G 

PS: Polystyrene 



°l A oHH #^|*| ^^tr «>sf ^ ^ofl 7l^s] iS^iZLEfliq «J- 

^ ^ At*. 
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1] 

(a) §>7l 5}-*}-^ ^-Al^7lS. ^riM-^ti. *>7l 3^*] 2-7 ^ 

^71^^^^ ^1 -fr7l-g-nflofl ifL^-g- *flS*Hr 

1] 

— 0-H 2 C— HC-CH 2 



O 



2] 



o 



R 




[ SJ-*H 3] 
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[ 5] 




(c) ^"71 Wtt I£o}A 5f ^ uv %6\] ±%X\-% ic^-«-ofl^ 

(d) ^"71 -6-71 i4 V tAS^I ^7) ^-§-S] tilic^l- ^7^} 
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(a) *M Sl-^-Al SLX\& 7 }S_ £_Tg^Al5] ^l|i-Hy ^/^^ ^7] 2~7 ^ 

1] 



-0-H 2 C— HC-CH 2 



[3*-*H 2] 



[ 5}-^ 3] 



— o 




[ sK v ^ 4] 




[ 5] 
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3] 

# 0.1~15^^^| ^^llHMl* i^Kr ^ ^ w o V^. 

4] 

^1 1%H1 ^^i, ^"71 5i^<*H 2-<^lli-9 ; 10-nHl^l*>B2l-^] 
(2-ethyl-9, 10-dimethoxyanthracene) , 9, 10-^ #5.5.^^5]-^! (9, 10-dichloroanthracene) , l-# 
SS-^HEl-^d-chloroanthracene), 2-^1 l^Be^(2-methyl anthracene) , 9-*fl HVBe}>a 
(9-methyl3nthr3cene), 2-t-^1i^HeHJ](2-t-butylanthracene) , ^^^(anthracene) , 1,2- 
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fe<^H£^(l,2-benzanthracene), 1,2,3,4-1=1 fe^B^U, 2, 3,4-dibenzanthracene) , 
1,2,5, 6-^ fc^Be^ (1,2,5, 6-di benzanthracene) , 1,2,7, 8-^ "fl^^B^ 
( 1 , 2 , 7 , 8-d i benzant hr acene) , 9 , 10-^ *ll ^- *1 t\ nfl ^ o>. B e)-^ ( 9 f 10- 
dimethoxydimethyl anthracene) , 2-ofl H -9 , 10-^1 ^I^-a] °JS^| 

(2-ethyl-9,10-dimethoxyanthracene), N-^l ^l^EM^CN-methylphenothiazine) ^ <>ldt = S. 
€^^r A l§(isopropylthioxanthone)-2.S. ^€ $6))^ Ai^s}^ 1^ °1#<£| ^-^^-^ eJ-j. 
i-r^-ffB lOOf^-?- # 0.3-2^-^ til^-S. ^7>S Ifsfe ^j-g- f^jAS ^ . 
5] 

Xl 2%H1 &<H^ , #7] S^«*M 3~95f^%£l ^i^fj-B 5? ^M-^^- lOOf^^f 
# 1~35 I^Sj-Xll- 5Lf-*Hr 3# *rfe «o V ^ • 

6] 

Xl 1^ Xl 2%H1 Si^Ai , -S-71 3.^<*\2) -H-7)^-Dfl 7 > DMF, 4-*l = ^- a] -4-*flfi-2-^ 

E^-^(4-Hydroxy-4-methyl-2-pentanone) , °fl € ^l#el#£}r:^l igofl E fl s.(Ethylene glycol 
monoethyl ether), 2-^1^-a] ofl f}-^-(2-Methoxyethanol ) , ^^AlH.3.*L<>MI«i|M2= 
(Methoxypropylacetate), <*f| ^-3-°fl^-A] B (Ethyl-3-ethoxypropionate) ^ ^r°l# 
5.^jA>i-( Cyclohexanone) -Jd^fe 1^ o]aVo] ^ ^lo s t}^ 

7] 

(aminopropyltriethoxysi lane), Xl^r^l^HS^lBsloll^-Al^}^ 
(phenylaminopropyltrimethoxysi lane) , ^ 31 °1 i H 5. ll B Bl °1] a] ^4- 
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(ureidopropyltriethoxysilane), ^e^l^lHS^BiLM^-XI^^ 
(g 1 yc i doxypr opy 1 1 r i methoxys i 1 ane ) , °1 ±X\ H^Hl^-^l's^ 
( i socyanatopropyl tr iethoxysi lane) , °1 °] ±^i)]°}^<Qz) B^il °] B 

(isopropyltriisostearoyltitanate) ^ It-f^l ¥ ^°liiH5-^eflol e 

(acetoalkoxyaluminium di isopropylate)S. n 1 ^^ ^MM ^d^^l^ 1# fj- 
i 1 !^ 100^-f # 0.1-10^^^ ti]#S ^7>S SL^SRr 3* l^iLS *>fe 
8] 

9] 

oflBflsoin|^ ; t2]^l^fo||ElH, SeNl^-isH^., ^el^lEfls^^, E fl s ^ t 

H^-o>p>o]c _ #e|ollEflsq B ^ > #^o 1 1e 1 ]5.^^ ( ^HjJ^ojnjcf^ #&)^^ol nl^., ^ 
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( ur e i dopr opy 1 1 r i et hoxy s i 1 ahe ) , # e) *1 ^ = S. ll H ^1 ^1 ^ 
(glycidoxypropyltrimethoxysi lane) , ol^W^S.^.S.^H&Hl^l^^ 
( i socyanatopropy 1 1 r i ethoxys i 1 ane) , °] i = B.eJ o] o}s.<^b\ e^I o] e 

(isopropyltriisostearoyltitanate) ^ o}-^- A l <£^-u) ^ cH^^^s] eflojE . 

(acetoalkoxyaluminium di isopropylate)^. ^^-g ^d^£]^ l^- ^#^^15 ^ 

i^ii^l lOOf^^- ^ 0.1-10^-^2] til^JL ^7}S. S^Rr 53 # ^ 

[%^-^ 8] " " " 

, faj^H ^M-^w. 100#^ # 1-95^^^-51 wl-irS ^7>S. 

9] 

^^-o>n>oi = ( t2]oilE|HqE| i #el<HlEfls.^s., ^^o]u)^ t i-e)7>tic]oiDi = ; ^ 
^]EflB5l-#^^c>i= ( ofls.Al ^1, sfl^ ^1, f^J ^1, ^1, #3^31, 
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#^3^ 1# Bj-^M-^y. 100^^- # i~30^^ h]#s ^7> 

10] 

*1 1%H] $Z<H>H,'^-7] ( c ) #31^ ^ ^Mi av 7 ) ^ 
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